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Cross-lagged relations between delayed actions and the wandering mind 
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A B S T R A C T   

The present study investigated the longitudinal relationship between procrastination and mind wandering. A 
total of 196 Chinese adults participated in the study across three time points, spaced four months apart. Findings 
based on a cross-lagged panel model suggested that procrastination predicted mind wandering over time, but not 
the vice versa, thereby indicating the unidimensionality of effects from procrastination to mind wandering. 
Procrastination may be attributed to self-regulatory failure, resulting in off-task activities such as mind wan
dering. However, mind wandering does not necessarily lead to dilatory behaviors. The present findings provide 
insight to practitioners regarding the predictive effects of procrastination on mind wandering.   

1. Introduction 

As a tendency to delay intended activities voluntarily regardless of 
the expected negative consequence (Steel, 2007), procrastination affects 
approximately 20–25 % of adults (Ferrari et al., 2007). The prevalence 
of procrastination is concerning given its association with a wide array 
of outcomes, including greater psychological distress (Sirois & Pychyl, 
2013), greater self-handicapping behavior (Beck et al., 2000), and a 
lower tendancy to be mindful (Cheung & Ng, 2019). Indeed, procrasti
nation and self-regulation are closely related (Sirois & Pychyl, 2013; 
Steel, 2007; Tice & Bratslavsky, 2000), as procrastination sometimes 
occurs when people prioritize mood regulation over long-term goals 
(Tice & Bratslavsky, 2000). By temporarily abandoning the task at hand, 
people can avoid negative mood associated with the task (Sirois & 
Pychyl, 2013), although they may sacrifice long-term achievements. 

Self-regulatory failure serves as an explanatory mechanism for both 
procrastination and mind wandering (McVay & Kane, 2010; Tice & 
Bratslavsky, 2000). Mind wandering refers to people's engagement with 
self-generated and task-unrelated thoughts evoked by the external 
environment or internal mental cues, particularly when they shift their 
attention away from an ongoing task (Smallwood & Schooler, 2015). It 
is also regarded as an executive control failure, in which people fail to 
counter their interfering thoughts and inevitably draw their attention 
away (McVay & Kane, 2010). Self-determination theory (Deci & Ryan, 
1985) highlighted autonomy as one of the motivational factors for 
people to achieve their goals of their choice (Legault & Inzlicht, 2013). 
When the goals at hand are not autonomously decided and arouse 

negative mood, people may procrastinate (Sirois & Pychyl, 2013) and 
engage in other off-task activities, such as mind wandering. Previous 
research suggested that procrastination was associated with greater 
thought intrusions cross-sectionally (e.g., rumination and daydreaming, 
in which the mind was directed away from an ongoing task). The as
sociation was further mediated by a lack of perseverance, i.e., an ability 
to stay focused on a task regardless of the obstacles. As such, procras
tination may give rise to mind wandering through processes such as 
perseverance. Despite the relevant findings, little has been done to 
examine the direct longitudinal association between procrastination and 
mind wandering. 

Grounded in the literature (Rebetez et al., 2018), the present study 
hypothesized that procrastination would positively predict mind wan
dering in a cross-lagged panel analysis over three time points. As pro
crastination and mind wandering are both linked to self-regulation 
failure (McVay & Kane, 2010; Tice & Bratslavsky, 2000), we controlled 
for the potential effect of mind wandering on procrastination over time. 

2. Method 

2.1. Participants 

Participants were 196 Chinese adults (85.71 % women) from Hong 
Kong recruited through online platforms and mass emails. Participants 
were aged between 18 and 48 years old, with a mean age of 25.03 years 
(SD = 6.26) at time 1 (T1). They completed the questionnaire three 
times every four months. The retention rate was 92.86 % (n = 182) at 
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time 2 (T2) and 93.41 % (n = 170) at time 3 (T3). 

2.2. Measures 

2.2.1. Procrastination 
The 16-item Procrastination Scale (PS; Tuckman, 1991) was used to 

measure procrastination. This was a self-reported 4-point scale with a 
single-factor structure from 1 (that's not me for sure) to 4 (that's me for 
sure). Sample items included “I needlessly delay finishing jobs, even 
when they're important.” The one-factor model of the measure yielded 
good fit to the data in a study involving a Chinese sample (Cheung & Ng, 
2019). In this study, the intraclass correlation (ICC) for procrastination 
was 0.64, p < .001. Cronbach's alpha = 0.91 to 0.92 from T1 to T3. 

2.2.2. Mind wandering 
The 15-item Mind Excessively Wandering Scale (MEWS; Mowlem 

et al., 2019) was used to assess mind wandering. This was a self-reported 
measure with a single-factor structure on a 4-point scale ranging from 1 
(not at all/rarely) to 4 (nearly all the time/constantly). Sample items 
included “I find it hard to switch my thoughts off.” In the present study, 
the scale was translated into Chinese following the back-translation 
procedures (Brislin, 1970) to ensure clarity and accuracy. Confirma
tory factor analysis of the MEWS at T1 with a one-factor model yielded 
adequate fit to the data, χ2(84) = 192.14, p = .001, CFI = 0.92, TLI =
0.91, RMSEA = 0.08, SRMR = 0.05. All of the factor loadings were 
significant at ps < 0.001. In this study, the ICC for mind wandering was 
0.63, p < .001. Cronbach's alpha = 0.91 to 0.93 from T1 to T3. 

2.3. Analytic plan 

To infer the directionality of effects and reduce potential biases of 
stationarity and stability (Cole & Maxwell, 2003), a cross-lagged panel 
model between procrastination and mind wandering was conducted 
using MPLUS Version 8.8 (Muthén & Muthén, 1998–2022). Change in 
mind wandering and procrastination was incorporated by modeling the 
stability coefficients between time, respectively, i.e., T1 mind wander
ing was added to predict T2 mind wandering; T1 procrastination was 
added to predict T2 procrastination. Cross-lagged predictions were 
added between procrastination and mind wandering over time. For 
instance, T1 procrastination was added to predict T2 mind wandering, 
and vice versa. To examine the fit of the model to the observed matrices 
of variance and covariance, maximum likelihood method was utilized. 
Any missing data at the item and subscale levels were handled by full 
information maximum likelihood estimation. Given the moderate ICCs 
for procrastination and mind wandering indicated substantial between- 
person variance, a random intercept cross-lagged panel model (RI- 
CLPM) was further conducted (Hamaker et al., 2015). The MPLUS codes 
are documented in the Supplementary Materials. 

3. Results 

The means, standard deviations, and zero-order correlations are 
presented in the supplementary materials. The cross-lagged model fit the 
data adequately, χ2(8) = 14.04, p = .008, CFI = 0.98, TLI = 0.95, 
RMSEA = 0.07, SRMR = 0.05 (See Fig. 1). Table 1 shows the path co
efficients between procrastination and mind wandering. Subsequent RI- 
CLPM yielded poor fit to the data, χ2(1) = 4.83, p = .003, CFI = 0.99, TLI 

Fig. 1. Final model between procrastination and mind wandering, with gender, age, and employment status as covariates. χ2(8) = 14.04, p = .008, CFI = 0.98, TLI =
0.95, RMSEA = 0.07. Non-significant paths are depicted in dashed arrows for clarity. *p < .05, **p < .01, ***p < .001. 

Table 1 
Parameter estimates of the cross-lagged model.  

Parameters Unstandardized 
Estimates (SEs) 

Standardized 
estimates 

Hypothesized pathways   
T1 Mind wandering⟶T2 
Procrastination 

0.16(0.08)* 0.16* 

T2 Mind wandering⟶T3 
Procrastination 

0.17(0.08)* 0.17* 

T1 Procrastination⟶T2 Mind 
wandering 

0.04(0.07) 0.04 

T2 Procrastination⟶T3 Mind 
wandering 

0.05(0.07) 0.06 

Gender⟶T2 Mind wandering − 0.09(0.09) − 0.06 
Gende⟶T2 Procrastination 0.09(0.09) 0.06 
Gender⟶T3 Mind wandering 0.19(0.08)* 0.12* 
Gender⟶T3 Procrastination − 0.07(0.09) − 0.05 
Age⟶T2 Mind wandering − 0.00(0.01) − 0.03 
Age⟶T2 Procrastination − 0.02(0.01) − 0.17* 
Age⟶T3 Mind wandering 0.00(0.01) 0.03 
Age⟶T3 Procrastination − 0.01(0.01) − 0.10 
Employment status⟶T2 Mind 
wandering 

− 0.14(0.10) − 0.12 

Employment status⟶T2 
Procrastination 

0.02(0.09) 0.02 

Employment status⟶T3 Mind 
wandering 

0.15(0.08) 0.12 

Employment status⟶T3 
Procrastination 

0.16(0.09) 0.13 

Autoregressive control   
T1⟶T2 Mind wandering 0.53(0.07)*** 0.56*** 
T2⟶T3 Mind wandering 0.80(0.06)*** 0.75*** 
T1⟶T2 Procrastination 0.58(0.06)*** 0.57*** 
T2⟶T3 Procrastination 0.37(0.08)*** 0.39*** 

Covariance   
T1 Mind wandering⟵⟶T1 
Procrastination 

0.10(0.03)*** 0.30*** 

Error covariance   
T3 Mind wandering⟵⟶T3 
Procrastination 

0.03(0.01)** 0.20** 

T1 Procrastination⟵⟶T3 
Procrastination 

0.10(0.03)*** 0.40*** 

Note. Gender was indicated by 0 = men; 1 = women; employment status was 
indicated by 0 = university student; 1 = employed individual. *p < .05, **p <
.01, ***p < .001. 
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= 0.86, RMSEA = 0.14, SRMR = 0.03. 

4. Discussion 

Guided by previous research on procrastination and self-regulation 
(Rebetez et al., 2018; Tice & Bratslavsky, 2000), the present study 
examined the relation between procrastination and mind wandering 
over three time points spaced four months apart. Consistent with 
existing findings (Rebetez et al., 2018), procrastination was found to be 
a longitudinal predictor of mind wandering. As a control variable, mind 
wandering did not predict procrastination over time. Additionally, the 
autoregressive effects of procrastination and mind wandering demon
strated stability, suggesting that these dispositions are unlikely to 
change in a few months' time. Taken together, the findings extended the 
literature by revealing the unidimensionality of longitudinal effects 
from procrastination to mind wandering. 

The present study showed that procrastination consistently predicted 
mind wandering over time. The occurrence of procrastination may be 
attributed to self-regulation failure, when people delay their tasks at the 
expense of achieving important goals (Tice & Bratslavsky, 2000). For 
instance, people may focus on short-term mood regulation and lose their 
motivation to engage in the tasks at present (Grund & Fries, 2018; Ryan 
& Deci, 2000). Being reluctant to complete the task at hand, people's 
tendency to procrastinate may also result in poorer attention, thereby 
leading to off-task activities including mind wandering (McVay & Kane, 
2010). 

In this study, mind wandering was not predictive of procrastination 
over time. It is speculated that when the mind wanders off to past be
haviors via rumination (Rebetez et al., 2018), negative self-evaluations, 
and automatic thoughts (Flett et al., 2016), people may not necessarily 
be trying to avoid or put off a task at hand. For instance, when the mind 
wanders off to future planning (Baird et al., 2011), people may still be 
indirectly engaging in task-relevant behaviors. As such, mind wandering 
may not always give rise to procrastination. 

4.1. Limitations and further directions 

Several limitations should be addressed in this study and considered 
by future research. First, the present study examined a general self- 
report of mind wandering. Future studies could apply other methods, 
such as observer-report (e.g., Neigel et al., 2019) or experimental tasks 
such as probe-caught sampling (Seli et al., 2013), to better evaluate 
mind wandering episodes and their relationships with procrastination 
behaviors. Moreover, as mind wandering may be perceived as inten
tional or unintentional (Seli et al., 2016), future studies may further 
disentangle the relations between intentional vs. unintentional mind 
wandering and procrastination. Next, the moderate ICCs for procrasti
nation and mind wandering indicated substantial between-person vari
ance. However, the RI-CLPM findings revealed poor fit to the data due, 
potentially, to model misspecification or our relatively small sample. 
Future studies should include a larger sample to ensure that the power is 
sufficient for complex data analyses. As another limitation, the lag be
tween time points was short at four months apart, thereby contributing 
to the stability of the measures. Future studies may reduce the stability 
by lengthening the lag between time points. Finally, the relation be
tween procrastination and mind wandering may be explained by third 
variables, such as motivation (Ryan & Deci, 2000), grit, and urgency 
(Rebetez et al., 2018). Future studies may include mediators and mod
erators to further understand the link between procrastination and mind 
wandering. 

To conclude, this longitudinal study contributed to the literature by 
showing procrastination as a consistent predictor of mind wandering 
over time. Findings are noteworthy for researchers and practitioners in 
the understanding of procrastination as a precursor of mind wandering. 
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